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(54) ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic device 
where signal transmission through a bus wire system is 
quickened by specifying a circuit configuration of a driver 
circuit and a characteristic impedance of a transmission 
line. 

SOLUTION: The electronic device is configured by mounting 
an integrated circuit chip with a differential driver 3 on a 
printed circuit board having a transmission line 1 and a 
termination resistor 2, where its input and output circuit is 
configured by combining the differential driver 3 of a current 
switch type with a bus wire system consisting of the 
transmission line 1 used to transmit differential 
complementary digital signals and the termination resistor 2 
that is a termination circuit in matching with the line 1. The 
current switch type differential driver 3 is employed and the 
transmission line 1 consists of parallel wires with an equal 
length whose characteristic impedance is 25 ohms or below. 
Then attenuation of energy of the signals being transmitted 
is suppressed and electromagnetic interference among the 
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transmission line wires 1 placed close to each other can be suppressed. 
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(57) [gift] 

fSil. A>o£j&|g[ggl £2 5Q«T©fttt-/>f- 
1 IHO^ffiffTiSteWKHT 5Ci«iT*4. 




(2) 

1 

r ^Btft^r 2 5 q «T©4*tt w > tr - ^ > x * £ 
[it ^2] a^ifatt©«^-iga-c*>or, Btria 

[ 5 ] 4 IBigO^T-^gr ^ot, By IE 

flotggfSi^tt, C<D^felBS^^a5CC0.4K 
-1 KQ©|^fW»^T»B©W*CCittJlJ»»3tl 

[|»*3I6] if#^5IEi8<D^£ISr&oT, Btfia 

BMmffito cfc ^IB^ttiB^OWlol^ T *BH©«i»Jl 30 

[»30f 7 ] 1 SB«©*F«Bt?*oT. BufB 

F 5 >T ^ISBfcWr £31 1 <DH«[p]3S^ 7 7'J;077> 
T*FS*i*««- ^^"5>FE«*Ga6*B«Ji<b-r 

[ff*«8] IS3cJB7IBt8om^g"Cfeor, Bu IB 
H23i • ^7^7> K*^r<hT5ieJH©ea6«B« fc 

[If ^9] »*3BliBtS<D» : ?-i6a'C*o'C. BJfB 40 
G263»B©^x±Cc^Kl/r^7U> hx^f ??m<D F 7 

-r^iiB*wr*»2C[«aiHB^-y^*i«sri. w 

^HB*Wr^«JSSCc*j^r. 8JBBW2<DaiSllslB^-^ 

k 5 /<hb* eas-* fc«*nt #*iwb» i <omm 
@B^ * 7'© US/-^tHB"C*W8t* c <h %*s»<t -r *> 

imxmi o) »*3B9BB»o*T-*gBr*or. Bu 

IE F 5 -Y ^^|5IB^6BJiae^BCc86ti/cfi#«BSffB U 

^-^'0BfccfccmiE^iiiB©^^-en-en 1/2 50 
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©ana-cstn, BJffBu^-^<@Br«fa#x*;i/^± 
SJW L r <t <DH(e £ ft 9 . Bu IB U > - ' *®1&&JEg CC 
ttfPU fiTB»«iaB^«tifcfi#x*^^W» 

[ if ^ 1 1 ] m^m 1 0 iBttcos^Br * o r , 
BufE F^ ^^HB*S^B«Jfi©»«i3«*#-3r« 

- F cd^ * 3 tu C <D»ttiBJS«BuEfiaSHB 
[ m*m 1 2 3 if 3|bb 1 1 iEtt^wt^ar * o r , 

[ 1 3 ] if ^m. 1 tBigcDm-T-^a-c $> x % bu 

IBGiS»BO^x±w:»rKLr u^-^iKi* U> F 
x>f«^l(DF7^ ^@B£ Mt^>S2 omSIelffi^ 

^ ^asn, Buia^ 1 (ommmzs? v 7*mm f ^ 
>r ^' @ t ^ a 4 > f - y > ^ o u - b <t w -r 

5*fiE«:*5^r, BusBSl C0*aigB^y ^OF7^^>* 
HBte^VUS/^^HBi. BulB^2(DmaiilB^ 
©U^-^HB45J:tf F^ -r^<lslB<b©BlrjR*rfiI{ctB 

[ fS3ss 1 4 ] if j&m 1 3 1 mom^mx $> o r , 

BtffBSII 1 cD^aiilB^ 7 ^*co F ^ -r^^EIBfcJ:^ ut/- 
^HBO^fiHslB^tliP&c. ttJ^^F«^W^>t'-^> 

ceo ft c > ^@B*wsaeia«B© Ata^rtBiB «c » a $ n 
[ »3^g 1 5 ] 3*^39 1 4 eatoYHiarc * o r , 

^<@B*e^B«»©»iK^*»or.««r *i * 
c©»«aB«<D»ttSI5K:^^ h7»w^ F <t 

-mmvi t icmm 2 titer? -ftmx s n . iu ia^ 

- A^^ByiB^'X F ^>->-^y- bifim 

5m^a 0 

[If^i6] i»5jc3lilBiS©«-?-KBr*or, Bu 
K£a»B©'<X±K5M£ 0T» 2 -in <Dlg^[CD«S 

hib^ ? ^3WK«sn, Buia^ 1 commiHiB^ » ^© f 
^eas*W8rtfc»^N-;u^(D«^jt?f -r * t w 

^ > ycDifc ^ Sr«, BuiBi 1 O^fSlHlB^ ^BulE^ 
*x3-«FlH*RFO*aislB^ ^ ^CcaB^o ? *T ^ 

fc««iaB^y^aB^D^^fi#*«kWo. *ti* 



(3) 

3 

«> t icmizm 1 osisn^^ » ^iwa&z n * 

[ »3jBB 1 7 ] ft3R3g 1 6 iEtS©«^«T>* o r , 

[|»3}BB18] SWSSl. 2, 3, 4, 5, 6. 7, 
8, 9, 10, 11. 12, 13, 14, 15, 16* 
fctt 1 7 E«&Z)«?*«T % o r , MiZ&i£m3&temM 

[»*I19] 2, 3, 4, 5, 6, 7, 

8, 9, 10, 11, 12, 13, 14, 15, 16, 
1 7 Ztcte 1 8BH©tT«IT*or. fulfill 1 20 
S0B^ » ^»lffi£SaM^*6NI(cSSRS ft£ n > h 
n - 5 ? v y'x&> K> , ^ofylE^ 2 (onaiel^^ v y'te 

[0 0 0 1 ] 

^6ac«/<xEaix(c f^ >r /<@B*ffl#^fo-e/c* * 

[0 0 0 2 ] 

«B*««-r*AW^aK<c«M*^-riai io**** 

18»ffitti'm6hi. c©Atti*iBtt, A;fii* 

i tmmut^-^ i o 2 i^s^Ts->PtcD^r{f-^i2 40 

«tl 0 3ft£#>6ft9, fflttF^'<l 0 l^e>ffl^j3 

[0003] coa^ggcoAa^HBKifec^r , mm 

pMOS h ^>^X£:fcJ:CKnMOS h^>^X£#>6 
ft£CMOS0^tt/£<£>F^^l 0 4, 106<t^> 
^-£10 5, 101 LfrhmfSLZft. \j}<D?4isZ 

^6a-) u^jucca^-r^ciccjro F^>^**<0— 50 
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f&^^^i^^cfc^ccfflffli&^-r^o ceo 
F7^a'ioi ^e>taffift^^^^^rfi-^SB^ i 

M-StEJSl 0 3^UiiU^ l 0 2&Cfc^t-£ 
[0 004] 

MT<D£5i*C±&We>fr£rj:r>tc 9 8JE(D 
J:5tt«-f»aiK:*ji>r. ^TfMEIB**? ^U>y 
»»3&JiK:ific^f«SE3»i-r^»^K:«. ^rfi^- 
EJH«rS»^a«HDri^fcSliaBiL, tBffirw 
^^H-^^TEM (Transversed Electromagnetic Mo 
de) figlfcift^- F (iTEM) <t-Sf£>ig 

j*xtctei,*x. c<D^xtemmm$&-c$>2>£?z>±, ft 

ft i * , Yy-i> Wm^Z U > z mtc L ft W 
[0 00 6 ] J:^T, g#©S:^_b3&s»)NpPJI^^E« 

& o «fh *«ac # tc u & w n tf 6 ft i ^m-c 

[0 00 7 ] C<D<fc 5 ft F 7 '*<D&mt. m^ttl: 

[0 0 0 8])ti^H ^^U^-^'i^gSfiftft^x 
^>4>(Dr^0, «#<D«Ri*il/¥*?H»UttC». Tft 

^IJ2 5-2 0 0 Qr*D t 1 
[0 0 0 9 ] *>ft<&CC, ^UK«©fi3*3 0 c m, ft 



5 

-5fGSiIffi£2xi o 8 m/si«i, *©e»$fB 
ttl.5n s£ft& 0 Uv'-^O^iK^^fagCC*^^ 
it. fiDS«RO±J|««tl«IB. -rtttoft. C©1.5 
n s©ffl»^Xtcx^;!/^«:«|&-rS«FHI<!:&0, F^ 

flf i lift L ft Wft «tt 6 tt ^ . 

££IH&1 1 l«fi«K:IHBiF*-f><l 1 2 #9 

ffiztixmf&ztizm^ic^ i.sns ©ib, &mm$&i 
«wttwntf«c6tti>. %ft#cc. mtoFU'ti 12 

0.5V£lT££, 5mA©<b#CC5 0 Qtfttftl«4 6 
ftt> 0 C©<B«A#ft -f4Sfoi«iK7 

1 1 l(D«Ftt^>t:-^>^i«Efli©mWSJSl 13tt 

[ooi l ] mi 9fC*5C»r, ^SsSSil 1 4£ 

fcit^gl 1 1 CC<fc£^X©#tt^>t*-^>X£^r 

Sxl l4r»iR<*tt, fcittoTSHBSttSIS*. J5£f 
x * 6 ft t > , ft £©>h 3 ft <fc £ 

1 2tt'Wttm:ftr>T<,>£R*K 5mA© 

mm&ffiLmvtewti&ttbtj:^. lot, en^gi 

[0012] */c, 1 1 4r©x^;l/^»iR« 

i 2©F7^try^£/h3<^£fc&*cra. asfcffi 

->-/<©«ffiSRa*±Wn«5 OmV C61^T?«pJ#6 

-e£>£ 0 *«@K^llttlHlK^^^aw^«iF^^^ 

So 

'<*»iSK:»Bu c©fej£i£&g£. cn^u/cj^ 

-tttcxmtiMmcto^x . F^^/<nB8oia»i»fl6*i* 
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[0014] *^©Huia^6wc-e©ffe©aw<bff^ 
ft&T£>>55 0 

[0015] 

[ooi6] e^ss 

K, F^^^*WT4»l<««iHK^^^3W^Sti 

mmx2 5 qot©m^ > t - y>x^t t ^ 

20 [0 0 17] C(DMm^, F7>f^U *7U>F 

L < « 3 i:©* >«5i d: ft £ <fc 5 K 0 ft: *>©f * 
[00 18] £/c v *l©J|ffllBK^^^e»2©JB 
9!©*F-SIWi, eiSi»IB©^x±CC»ftLru^-/N* 

*wrs»2©aaiiHii»^ ? ?&imztiz>mmcto\,> 

X, C©U->-^«, «Jgta#l KQ«±©'W-f>fc' 
30 -^>Xt^)l £6&CC©U:>w^4mmi^T©£ 

^88^©^<ffilR*#or»tt-r*<t#tt, C©# 

mZM<Dfr&mco. 4 1 K Q©ttffita#»|oj^TifiS 

IBOlfiK«CD«^«. eS«K^J:CX»ttiaK©»|fil^ 
r «BaB©«u»»©« £ ft * cfc 5 U /c *>©r- 

siiiss^ ^ ^©-^rsj©ft#ejn*^iicctf ^ ci^ 

[0019] F?<{'<zm?z>mi<Dmfflmm 

40 ^-^^J:0^T>r^ FSn&««- ^7^>FiBH* 
ticfc 0 ^>{S < ft & cfc ^ «: U tc i> (ox & & 0 

[0 02 0] iIE<tliS«CC 4 ^2©^^^ 

^ y&t>m i y 7^©-^(ai©m#e^« 

FX-/ *^©F^^£W-r&gi2© 

-Y^>f-^>x©uey-^^WT'5lf^c^>c^r, ^ 
so 2©*S[El^^ 7^(D F9-f/<36>6aSofc«*Mt#*» 



1 (DWmm 1 ®!?- v ^©U2/w^S^ffi4 i><DT&>2> 0 

[0 0 2 1 ] COWfiRCCteivr, >f 

ft 1 /2<Dffi»rCiSft. U2/-^<rtt«#x*;U^3&J^ 
Kftf L r £ (Djgifra i ft 0 , U - ; WIE^ClftfP L . 

£ft£<fc$&tufc&©T>&£ 0 

[0 0 2 2] S6(c % K^^^*e«l8B«Jft©»i!SE 

^ft<z>y- hroftc«^*^»i&s£u ^ • 

S > FK«<D_b*« 9 <fc 5 CC»tf>CCK?U3 ft 6 5 6C L 

[0023] £tc. mzcom i omass?- * y*»e>» 
2(Diai^7 7x > *2©aiaiii8^^^6*i 

*wr*»r2oiiffliags^^^««sft. miosis 

^^O'Uv'-Ai, Iff 2 OftSdSS^ * y'<D U $✓ - 

[0 0 2 4 ] COjfl&tCte^T, ariCDSiaiglB^^^ 
SPe3 tcj* A SftcfcSKLfcfc©'?**. 

[0025] ^jc, »2o[)ai«iaK^y^cou^^ 

y- F ilBfilai^atWCcSSIISftfc^ * ?tm\s 
ft, »l©lfflHBf ^©Hi*iett^ h7>^/-^ 
F#HJ*. AAWxh7»-Ay-F^[; 
rflsfijicc j.^ 5 ft 6 <fc 5 cc o tc bwfo 

[0 02 6 ] £tc. BtmS&tVZVvZZJ 
ft, mi(Dmm^im^ yy'<D\^y-(^^a> hP-« 
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ffi^ 9 2 n £>&JJlS[nI3g=P * 7*OX3 — B#ra 

2V y$T Z^T A^^S*^^ y << 

io CftKJrO. JHOJUBHB^^^i 

*2-»n©a»©*8II5llB^^^i©|Hec:*jCir. C 

[0 02 7 ] c<D«i3«cfoc>'T, » 1 cd^SIhIK^ * ?' 
*sS^Sf - 5 >^a-5*ffi», 01 CD* 

$x h a-^^gMIS^6WS5tmi cft& 

[0028] <mc fuiam^FiSscc^ii-c. ^i^§ 
i^*Br*5ci»«5*rfett^. tfiicDjii 

30 ^>So 

[ 0 0 2 9 ] J: , KriB^Sg^c J:fttf . e^ss 
<b, CftCc»^Lfc«»iai»i^6tt&^E«»tcF 

^^^^*a^fei*^Affl*p»^*5iir. F^-r^* 

r©86 -/ > t - y > x ^ 6me<DM3ni9fiie«(c 
#^-r^> c ice j: o . tpcom^x- * & ^(dwim^ £ 

[0030] mm&mmm<Dte$bt f cmm2tiz>. 

ttU2x-^*iJ:Ki|»F^-f^tWr*>*y • AW^ 

A>$~y y y't<Dm(fC^>X, P>FP-7 

- AtitfiA>%-y x.-x?yy'^, 

• Affi^>f>^-7x-X^7^63> Fa- 
[0031] 

so [5tw<Dmm<DBm] &ff s ^wcommmmzm i 
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[0 03 2 ] Sf, 0 1 K<fc 9, *SWCD— 9ffi<D&1& 

-m^Tr^nmm^mv^ v , (a) «cMosniK'cfp 

[ 0 0 3 3 ] 0 1 (D£ 5*C, *|g«(DJB»tC*5C^r«, 

2&£**trsEi8S«cc fc «»F^-/^3a^**rr 

2<h#SS£l,Tl>tt«:, M«(iF^>f^3<Da«r»J»fflffi 

st2 tmcmifcmmmAZfttcm&x'&ztwz-z. 

[0 0 3 4 ] CMOS|llS«fiEtCJ:-5M»F7-Y^3 a 
te, 01 (a) (D&^tt.. pMOS^y^X^Qlin 
M0SF7>^X^Q2. nMOSF7>^X^Q3i 
pMOSh7>^^Q4, lllSVd d £<Dffl<Dl& 
> KlEiOHOJKSR 2^6*0, A 
7^ ©7^ is5)im^fr& h ^>^X£Q 1 -Q4©y- 
htcA7^$n. pMOSh7>^X^QUnMOSh 
7>^X^Q2<!:0gi/-h* > nMOSF7>vX^ 
Q3 ipMOS h7>^X^Q4 <h(Dg^- F*»6* 

[0035] aV^- ^EKHJWWc J: F 5 3 

b«, 0 1 (b) <D£ 5&C\ n p n F7>^^Q5i p 
np F^y^X^Qe, pnpF7>^^Q7<!:np 
nh7>^^Q8, «««EEVd d<bCDra<DfiiSR 
3 V ??V>b'nK£<Dm<DmViR4fr*>rj:t). KtXO 
?4 is2Mm^ft& h 7>^X^Q5- Q8<D"<-;UC 
AZiSti. npn h7>^X^Q5ipnp F7>^X 
£Q6£<Djg^-r\ pnpF7>^^Q7inp 
n VvlsVKZQZ t<Dffl$tS~ F^6*tl*tl. tBffl 

[0 0 3 6 ] 0 1 (a) OCMOSlnlB, 0 1 (b) <ZVW 

^^^^D^^^-^i nMOSF7>y^^ 
Q2inMOS h7>^X^Q3^>i^^ fl 
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T3Bft-91B«««ffi^^^>F«BE 

>^*/c»»aafiCi2*^Lr. c<Dmcmm^mtix 

«W«EVdd^6>y^^>F«II«rm^:<t#. 
[0 0 3 7 ] fiEoT, EC L (Emitter Coupled Logic 

io ) <D£5(tnt f cmmmtixt,>z>?c#>. mmn 1 <tjg 

flM.4cfc5«CT&. CMOSiRi^W*-7iBi© 
i'^yW)!^ f^W CMOS 

fcjgtf&CUS, EC Lft^rieWOfca^tf-^lelB 

[0 0 3 8 ] J^±<D<fc^fc:, **ife©?BS8«:*ji»rtt, 
ffi!S2i^6tt^xie«*tcx7U> f;w *^s<d^ 

Sb F ^ Y 3 &&fr&t>&tc* y ^AtHAiR*«« i 

*@Br*4fctf>, *S- ^*>FStt»*c--5£cr>« 
30 iS^ntl^/^, ;^>^X:3>7^>im^£&& 

4>&9, AW^@S§^tc^^/^xr3>r : >-^^AT'S 
[0 0 3 9 ] #Cc. B2CC<fc9, eSSJSBl tc<fcS^x 

40 0. (a) «^TaU8IH3&s»nri>-5«^. (b) l£Rlr>tt 
[0 04 0] fcifctf, yD-feyf^^^^U - A 

50 ^r«B©3*lRl"r*±TBIB, -Tttfefe. C(DIH©J»<» 
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0/M< «ftS»*«:<fc4ul[8tfi!S©«f 
[0 04 1 ] T&*>%, 02(a) ©<t 5 6C<T«B4 <D 

#»St4^ 02(b) oj:^t. ^T»lg4©«*l<& 
^cd££&cot, -tr«K4CDH©tti»H5(Diipywft)» 
«*»<i*i. ^riaB4lH«:*»||i^**ur«» 

<D^r«K4«-?-©ffi!a»«i«^<ati. mMm& 
ntfcfct*. fcix.ii uso/cia i 8<DMmv$&<D±$ 

T\ ^TiKSS4<D#tt^>e-^>^^l 5 Q<D<h££ 
3|x.&<t. 5mA (0.5VSS) CCTSCCttMttK^-f 
^^3(D^ffi^'X^CO^ffiST:^:8 5 QCCftltf J:C^. ^ 

SJBLfcHl 9©tW©<b#*^S^W^tfft 20 

[0 04 31K, GaS»B5l«5 0Q-?>7 5QCD«f14 

5 "CWfiir 4H 2 (b)CDcfc 5 4^7«B4 SflWRT Ss& 

[0 044] fc£jtK. »>f-^>XZ 0 C7)^fK 
[0 04 5 ] 

Zo = ( h / W ) X J fjLo ' (It I E o • £ z 

= 377 X(h/w)/v r T7 
[0 0 4 6 ] /c/cl, w = ««. h=*ft 

[0 04 7 ] c Ocfc^CC, *^J6©0«CC*Jl»r«. ^ 
TlBB4©IIB©IBIW»5**<'r4CtK:j:0, 

6 -So 

[0 0 4 8 ] ;XCC. 0 3Ct<£O. e»l^^it 
03 « k 1 «*7Rr«B81R 50 
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^Sir&D, (a) «S*^^X*JS, (b) »^ttEtt^^ 

5S»{ata©ie«r* o . *fc 1 *(D-<r^gS4 <d&* 

[0 04 9] 03(a) (Dcfc^CC, gaMBB 1 «C*sC»r 
3MITEM©e2«B 1 S*tt4 l/t, MtfcU 

hgt^o.o 5 pFfciTccuftWft«fce>fci>. 

gltto.O 5 p F£iT«:UftWti«ft6at». 
MI6t^SiltSOI (i/'j3>.t>^>X 

[0050] 0.05p F«T£ll«T£©#!BiUt>C t 

i>&K>. *ias©0«8fc*j^r« fc 0 3(b) Ocfc^c, 
3l«6U^-^*7<Da35K:o.4 1 k Qfig£>&tn8 * 
HAL Mtt U V- 7 #thl2ffiA£ o T t > 

4^4»ltt«<^:^(!:ft<^:4o 100 
ffl©^U^-y<7<Z>»«*#W*i««EiSJBtt 1 0 0 
/lk-0.4k=10-25%^aatW SBfc© 

[0 0 5 1] M»U^-/^7<OS««^C»«S£ 
■CRJ6*»< Lft<rtttt6ttt>*:«), BSffiSl n s <D 
£^_t#9. SLftT^0*fiaE-r*«:Wl p-2.5pF 

[0 0 5 2 ] 
[tt2] 

v = Vo X exp ( -t / R • C) 

[0 0 5 3] <btt*. tafcU R=ffiR C=fi#S 
S, t=fiHtfSHL MRt. =RC<0<t*CCv 
(t, ) =0.63V, r&D. Vo tt»ttHK«CA*3 

%±*50r«0.2p-0.5 p FC0««*SeHLttWtitf 

[0 0 5 4] fcL/, ^»Ui/-/<7(0»iRIB89tC*S 
«S3W£«tt»^«, 03(b) C7)<fc^C, ch^iTE 
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U v ( t. ) =2 V D <hfc9, H9iB*frr»»«FlHIO. 
5ns*i0.25nsi&0, 1 /2#j^r*£*JjS# 

£W*4.7GHz ( = l.5m/s /0.04mx 
8, ttflDW»«:i/ / 4aaW«l*ibr 1/8) 

[0 0 5 5 ] CCr, tLbCC*$liTSil90/cS2©S* 
££<htf>££> fi^ag»ir«SE3tifcf!rKlll2©»fffi 
^SCDcfc 5 CC#ftQ^T,M§4 (DfltJBr 2 5 QKT©# 

tt^>t-y>x*wr*«w*a»j»RiBiisn. 2 

5 QJMT<0tS«^2T««3tirc»*«jiO^<^aia 
r*4Ci*«fitSfc©t*^ S6fc. jgfglUB 
rvWmMY^-i^Zte. fiiSfilBlOWtt-f >fc*- 

6 fetor & 9, Sirtit3!»*F^-f^3«:*fiJBafi3&Jaj!l 

^^^>t*-^>^C7)^i6U>'-^'7^:^T^i# 
$M£W«:o.4 k — 1 kC0ffitS8«r^r«Bl 

Wtat*-riWEHl©«t5«:tt«). cn^S*^(4 

<«hbh2). s/c, mhxs^-^i <Dft&mm3m& 

[0 0 5 6 ] ^(C, S4-^6Ct<£9, 

©»«a»*a>-«*ift-r«w^ia. ■ 5 BumBia 3 

(a) CC»Jtr*«/^^«^-«*«rWPFfflH. 
06«BfTgBH3 (b) «C»j£r4»«fflBli9*SfiWa»tt 

[0 05 7 ] H4<Z>«fc , )tc. eaSIBB 1 ©»l«ICE>^rlB 
B4«. W(W5*^r^U^-^7(DJIM«aa^ 

fill 2te«MU15fcH?LStt/ctfT*-;l/ 1 4&ftLX 

Si 3. 1 5«:SH»u^-^7©JISBIHIK^9y*JISS 

[0 0 5 8 ] C©aBBpU5/w<7<MllSIHB^5r5 r ©J| 
SftCfct»rK. SSCDcfc^CC, *f|ajC[)^rKBS4CD±S|J 

fi-^ia^ 1 1 , TaMMB* 1 2 tco&a*£$}*Sffi 1 
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3, 15±«C, WHBf7^16©7'j9^ 
^ ^«ffi«^SP 1 7 *HSLT««Wfc»jBM- 

S6(DJ:^(C. #fa©^T«B4<D±#«#E»l 

1 . rajft ^iB^ 1 2 fcoft#s#*«iB 13.15 

fitBl 0 4CDHtCfita8(DlBffiia^^^l 8 *|g«U 
^r«B4i*8IHB^y^'l 6(Z)fittU^-^7i* 

10 ©T«m*^Kott#«|B»B±«*6irr*--*l 
9*^UTTaKcott#4. 

[0 0 5 9] ^CCC. 07KJ:9. e£i>Bl cb^felB^ 
9i©BIIUi«a«:o^r«W-r*. B7tt. 4I©B 

[0 0 6 0 ] C(Dfc^fi$g 1 (D-<yfitfS4 <h£tiBH9 

cd^t^b 1 0 tvwsmmm&tcts^x* Mfao^rm. 

B43W»+**i6» , B**i4#©»tt«. 
«il<i:4^ ^7<D£*>K:. -#±H (lllf) t^<D 

©4JBflBStc*jc**rtt, ^^xs*rfiifl[)^ri»B4HI©*ftj» 

J15C0JS#t lttl-5 Mmlgt^l #*aEi«9© 

^-fro^r^ 1 0 m<D&&m<Dm& t 2 fcera-c* 
esiiSBicD^^£^i!Sffim9«a^-r6/c 

mz oomfrt 3«2(&*62 ofgnficDfeo-e&ntf 

[0 0 6 1 ] i8^cj:0, SttK^-r^3©*S 

0B** r>ry h-r^ap^tcoii-rgftH^r 

H8tt» »F^'*3©«8IHB**:*D:7t> 
[0 06 2]i8©J:^. ^»K^-<^^3<3r>aiSlplB 

jaaiHiB2 34, c©«a@B2 3«cott*sirt»BB 

40 2 4 9. H20B2 3^«8Ptc. CCDSMg 

y F2 5*qK*6*TCl>&. COlffllSB* * :72 2 
fit^B 1 JWBflE S n/clB^*« 2 6 ©3Effi±K:^ 

2 7^cJ:^e^^Bl tsK>f : -/>^<?r F2 5i*« 

[0 0 6 3 ] C(D»SIpIS§^ 9 7'22©77>7^hi 

50 -f>y«7>ft2 70iaA>6Msn, «Ftt-r>t:-y 



15 

If 2 8#»A3*iTC>£<fc C F ^ A * 3 

«B«rT ^5 > F«EE©fta«B 

- F\ Sii^'^> F 'J- F«C<fc&«jg • y^^> F^ 
7l£8§2 9 (H®:±a$. ^^>F:TSB) &IBA£ 

fej: tfR<E«# V - Ffc: J: SgaHBB 1 #ttifflffiK2 CC 
[0 0 6 4 ] *fc. CQ8H»F7-<^3tt. »«WfcfI 

*tsft*-r nas- ^7^>F^riUK2o«M 

[0 06 5 ] C©7r >7? FtStigCCfcOTtf:. (t#E 

>F^7iRB2 9(D#tt^>t'-^>Xte 1 5QTfe + 

-#>X©fiTJWKL<. E*«*©#*©2« (7. 
5Q) k 46(3.25Q) , 6fS(2.5Q) (Vdd = 
3.3V, 7.5%miI^T^frr®B$i 0 OmA^ffitg 

3 6teftt«±teT*C<!:#S*U>. fl#«l 0 
MmigCDB^ 20, 40, 60, • • 

nittr**. cntcj:?), \*<omm • #yV> f^t 

«§2 9rft#«^7©8#*>6> 1 6***^-t?«* 

6 4*4>pjfi6<t3&^. C©± *:7* 

2 2F*J(DiIM : y^$>FE»#«<ft*fc», |H]D# 

[0 06 6 ] ccr. ^aog.^^i^^i. sjas 

BE, ^5^> F«E©E»*«iB ■ F^T«B 

2 9©eas3^^<t«c<t%i^iT*fc©r, c 

©»3©ftS4l)trK»l, »2©«jSi*«*^to*fc 
«JSr*4. fir, *o«w- ^7^>h*^78B2 
9cDGii«ffiO#14-r>b--^>X«, A-MKDtttt-/ 

[0 06 7 ] ^cc. agjcto. eaawsi 

n^ffl»u^--^7<D«it*»IB«:K?Br* B B9tt, 
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^.-5— ^rfij^^o«jgo— «*^-rHr*o. (a) «^ 
mZM9frh-*fotcm^*mzwmW±m. (b) tt* 
© 1 o©Stt F7 ^ W^f ^ ^{cfto/ci?(D9fli 

[006 8 ] as, '<x©£hhbb 1 f 

7-f^3«. ^>Fn-^ 
-X?-vZ?X'$>Z>o S^©Ci^6, ^t'J^y^ 

0 , STCCMtt F -7 A * 3 6Mffl) 7 Kfl^ot 

7^>^-7x-x^y7^iw^7*s t -r«ct> 
»tt#-F*siittF7^K:ao^:i#tH«&— 

[0069] -ec-c, 09 ©<*: sec ea&sBiotea 

20 cc. fc<h^.^aiilB^^^t?^^=i>hn--^^!y ^ 
»KSti*^xEai«K:. ytiAianaiHB^sr^'r* 

H9Ca) »G3SIBBl©^«EI(l9K:ott3&So'r 
0^«©H»F7>fA44^r^f ^ 

^r«B4CC*Jl^r*jR<DE«»ll« 
CDESOTHCC&S It l»4S»ffiffi©E«r* 

[0070] c©«St{c*5c*rt>. susEia 1 -Hasta* 

4 4^8^7 7*^^'; • A*^-r>^^^^-x^ 
3r^4 3tcfef*w6tirc*r. cnwsnsi, *t 

fiI©^TlRB4CC«#3&S8tti"5. CCDfl-^O-^P^. 3 
>hO-7f ;^4 l CD^K b'>w\*4 2 CCl'M L/ , C 
©itt^>wU2^cn^« B fo^ffi{pIB^ 
^L//ccd^^9 (b) -c&£ 0 ccrfe, ^^r»; • Atti^J 

MOS h7>^X^Q4 linMOSh7>i/X^Q4 
2, nMOSh7>^^Q43ipMOSF7>^ 
40 ^Q44. ^mHVddi(DrB^<Dig5T:R4 K 

> F«E<t©PJOffieiR4 2^6fc£CMOSl3Bt!ifi£ 

#-^*o»Wf* lc^^^c^c itt«rE<tra«r 
[007 i]C(D«tt^r, y^»;-Affl^^>^ 

-7x-Xf ^7*43 CDMStl F^ -f/^4 4 ^6CDff-^ 
^^E»»©eiSsBBncSfeti^<b, CCD^T^gg 

«gg<0iS3«i/2i&s o «i^rioi(£:8£tiSiitfiffi(D« 

50 »» % eiHi^Bi tm^Ltc^ma^^mm-r^t^ 
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[0072] —15. ttfttcmtitcmimomziz^^ 

*iK, BBttM±ia^T#£fctf>. ra«±s*f-r*. CCD 

«a»4©**SBALfe^ Ch#»+**6»S*at?U 
W ***3P»B/<* £ * c £ B* 5 * T ft 

[0074] iWc. H 1 0 CCi: 0 . #«E« 9 <D#tt* 
-T£ 0 ilOtt, »ttiBK9«cS33&i£*«:<!:#<D^*^ 

Bgei^. (b) »*(0isHii3Kia"c*5. 30 

[0 07 5 ] ^1 0(a) <Z)cfc^C, /UF7»A'f 
^^4 6©Stt«jS6Cfel*rtt, «±:H© 2 H«*frfii© 
■^TSiUgl 0«cJ:4»*SEIB9©BIMir*f}. -e©T 
©21 (31, 4®) w*frfij©^r«iS4«:j:^GiS« 

Bl<D/*XEi««"C&£ Q £6CC, ;UF7»-M'f 

*&^«$6tC^OT0 2® (5/1. 61) £&oTl> 

{c»oT»fcccE«3*iTt>*. ccDSSBtffl^SBfc^^ 
h^>5>-/^^ ^^4 6©$ft?-^^7 >; vv^ vrf 40 
girwenn^o »ttE«9©ifl»»«: 

<d#^^ * ^©ll«fFT>^«:s«x^^*«*&-rsfc 
«>. ««- K^7fi»2 9©BR»*6brr* 

[0076] comvm&ommMmm i o a>) <2><fc 

5, Q4 6&CJ:£;W *;fjdl< ct^^ot^r, M 50 
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V * AH«J-r>*-:7*-*** 7*4 33Ptti>n>& K 

b7>ts-'*?y?4 6<DnMOS h^>^X£Q 
4 5, Q4 6(Dy-h^Dtt^o C<D<b*«»k^ 
6 1 MQSfiCD-f >tr-y>xcca«), 

:/jMi#S'< ^747 zmmr ztctixonm • ^ v 
>K^7«B2 9©««ttcc-cfe*i8Snrc»*3&s % 

[0 0 7 7 ] c©«tt«jficc*j^r, 3*ES9 £>£5£ 

85 1«, K^x^;l/^8gnS/c«6, ^*E»G> 

«Ftt-f>t-^>^coi/2tcmx.4. fi£oT, ^*E 
«©»*WrHW*L«cl> J: 9 cc* £fctt#«SEi»9 « 

u*»u e«3Wsw*ik. mmsjx<D§m& 
m^^xEtRoca«e i o^tt^ > iia o 

3&>*ft<fc3 k{£^C£T*&6 5o &*>\ /Uh7»- 
[0 07 8 ] Ja±CD8»W-C^S i*J 0 . 

^^4 3^6, M»/^E«©*&«ccffi«3nt:i^3 

-7^^ ^4 l(D^St)K^-r^<i[H}D#14^f#o^(DT' 
^>^> 0 C©i«K7>f^4 4fl[)SBB3>hD-7^7 
7*4 lCD^nifHlDT 1 ^^^^ ^KE«9*>6eitjHB 

EiBtcanSi^ttiS-^^ F CCSSti^ /dd?>, l/2<t3Qc 
M»U^-^4 2<D3SS|5"C«m^x*;U^ 

2^jE^^«j^-r^o ^ffifflj-sen ft #x ^ ;u 

[0 07 9] 5 hit. a»^'^E»« 2 5 QOT©SS 
<t^^> K«Ccatt«:B8HS!S3WPA3tirc>*C4 
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tt^9«^J:0fic»»tt-f>fcr-y>^*J*o. iff 
* U < tt 1 / 2 ©-r > tr- ^>^^oc £ *»«£T 

[008 0]Tftto%. r^^^^tt»ttiBtB9©y- 

«, »ttE«a9©*Kfi*as«:BKr&c£^r* 

t #|JiBH 1 0 (a) (D«iB»(D±*« 5 cfc 5 6Cjt4tf>«lE 
[0 08 1]«±CCtel»r t H«gBHl —H8K:J:-5S* 
-7 x-^f*;^4 3&£*C[>»tt^y ^CDfi#<Si* 20 

©1«Jfir*o/c. «»(ctei>r«, coi?^i/c 

ea*«£* *«»*«K-r* tor**. 
[0082] &tc, siitao, --ftfaCDm^GM^ 

[ 0 0 8 3 ] m 1 1 r«\ 3>ha-7^^7*5 30 

x h 7>s/-A^^ 7*5 3 ^sutift^roeis 

X^^7*5 2©*nfn©itth'7>fA5 4 ( 5 6ii 
5 7*^Bl-r^|p|IS«fflJ8CC^c^yfcd?> 

ii^i^nri^ h7>^x5?y- 

[0 084]3>Ha-7f^5 1tt, £»F^-f'< 
5 4^fulB£f5]^C > pMOSF7>^X^Q5 1in 40 
M0Sh7>^X^Q52, nMOS h7>^X^Q-5 
3ipMOSh7>^X^Q54, *®*JI V d d <!: © 
ra©ffiKR5 1, ^^^>K«S<!:©HlCDaciaR5 2^ 
6**CMOS0H8*^cJ:^*u> hx>f 7*HB*» 

CO^tt-fe>^r>^(DA**SCC»4gffi!S5 8 
^LtpMOS h^>^X#Q5 5#gi&3ftT»Jffi 

[0 0 8 5 ] • AffiA-/>^-7x-X?77'5 

2tt, MttK^-f^S 6^Hfria<fcRia«:. PMOSF7 50 
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>yX^Q56inMOSh7>^X^Q57, nMO 

5 h7>^X^Q5 8 ipMOS h7>^X^Q5 9, 
WMWJE.V d d £<DFa1©i£taR 5 3 . y7«)>KWEi 
(DWCOffitaR 54^66SCMOS ElBBWtCC <fc £ *7 U 

ilfit>X7>7^6M?ntt^ 0 
[0 0 8 6 ] A'Xh7»w^ 7 7'53tt. n>hP 

Bit, • Attl^^>^-7x^Xf 77*52«: 

Ss»s*i*^ifc^rttBcc<ta^tts«9 i<oiacc»jK 
sn, ^r«B©*n*n«c««s*i*, ttfti&RSft 

/cnMOS h7>^X3?Q6 0, Q6 li^fti^ 
^^iA^$fj^oS5iR5 5. R5 6*6««Snrt» 

-So 

[0 0 8 7 ] CVmffiffif&lcto^X. 3>FO-7f-; 
■7*5 10^S(jK^>f/<5 4^:cfc-5m^;lHlB^T^7"^ Zf 

pMOSh7>^X^Q5 5W7iC^^ COSJfl* 

^'5 4©x^;i/^(D$^m^?n^ 0 coft^^^ey 

h7>^^^7*5 3(Dj£inR5 5, R56^/r 

ur*MSEiR9{cA;frStt. »«&BB<c«»J»{c-oa*s^ 

Tl>£^ftU->-^5 7r&6-fe>^T>^*ttffS 

6 x * * ^i*e*sw>«*aai!a 2 r arc * r wk s *i , 

[0 088]-^ 'AUl*>f>^-7*-xf 

7^52 # ¥ ? jmcft&t z i>mm<<c . i»K7 * 

5 6(D#U> hX^ 7^#Hft#. »S12«9K:ffl^j3n 
£ 0 CCOt^/N'X h^>->-y^ ^^'5 3CDnMOS h 
7>^Xj?Q60, Q6 1 W>i^cl SulBS9(b) 
<D£Mt. S»^r«Bfcj:^e3aRBl©W«StcrSi^ 
ot»St$. aW«C^o/c^#«J»JB«fa2-CRJR 

•fe>X7>7 , (iA>f'{>i:'-^>xt^)^ :£J££f 
U ;&^2og<DteJftm##**i*. 
[0 08 9] £:©<£*> 1 

Tl>£ 0 3>hP-7f 77*5 ncfi^x^tsit 
«. -/^-^H§(DpMOS h7>^X,^Q5 5^ 

SJgtn5 8HI©«I*^«lUt/-^*5 50t>X7>7* 
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[0 09 0 ] «±CCcfc«5. JS5©g,£££<L#>££. £ 

Ctltt. mffEH 1 -H8CC<£&[138£. frjf5H9. 
HI 0tcj:^|DlK*^fiSl/fe*>O"C*0. ffl&F^-f^ 
5 6 <LM8&l^>-'*5 7<D^y ^rt-CO*g^«y- htc 

fc>^ 3>ho-7f ^5 1(0i«iF7>f^54 k M 10 
[0 0 9 1 ] $M£E*g9<Db' r*-;uifiSs<o/^ 

* FCC«^X r ^>2^— ? 7*5 3©nMOS r^> 
^X^Q60, Q 6 HC££y- hiStnR5 5, R5 
6^3B^Jtc}fA3ti, #&*y7Vi>ZS*:V • Afttl 

5, R5 6tc<t0x^;U^^a8StiSlia8&c«|&3n 
[0 0 9 2 ]S«S©Ci4^ HneS£«B«S4:<!: 

[0 0 9 3 ] il 2 CCJ: 0 » 1 rtcq»/* 

[00941^12 Kte^Ttt, £&ffiBS 1 ©teSiCS 

* 2 *^«L/rteKS*ifc«»*^ 40 
T 0 H12CD«fc5«:, m^)\>x<DMmifim<iX*). 65 
1 #ffi»W«c«< fr&<h£i£^3§ 1 ©*cc»«# 

wtitftt 6 act*, c n 6ff #**i*f*w * /c*tc & >? p 

^ftiOt, £l,8l8l©«M4 0 0mm 4 ^n-; 
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xio 9 m/s±OT7.5GHz#mH3ft*. 
[0 0 9 5 ] c©«JGR«:4di*r fc ^p ? ^{f-*#££i£^ 

cc«^©»«a^23WtCirtiSfc«). SMl^y^r 
n > h a- 7^ ? :/ 6 l *jg*i ir^p 7 ^ft^ 

H12<D<£^C ^^iBK**=J>Fci-;U 
[0 09 6 ] HI 3fccfctfBl 4«:<fc9, 

ffil^^T«B8«0tH, HI 4«Mf ^^^3>FP 
H~C£>& 0 

[0 09 7 ] HI 3©<fc5CC> TFUXff^<D— 

xp-B*HI*B1 4«f-^XFP-^ffll 

^-feU^ hff#^^P >^-feU^ FitSo cntd:/<X 

^<t^-fe>xu, -eti*fe<bccF-7>f^*sa»^p^ 
P'^wr. cow^p^r^r^o^ 

^*6 2^t t^-^X HP-:/m#*Sr0Jgl/#&fi 

[0 098]MC^t, H13^CJ:0, M^7 7'6 2^ 
(DS#iA^©7^-^<Dr^42X^llB^lftWr5o CCD 

<D^A % >^rf-^fflf 7 hff^ir fux 

CDRAS (Row Address Strobe) A*}g5E3*l. iC^tC 
AS (Column Address Strobe ) A*fg5l3n. CASU 

$n€> 0 e^Kl±<0ri>hP--^7 t ^^6 1 

i^tt^tx^6 2«<b*iinrA*3ti53&s. memffi? 

[0 09 9]-^ 7>^7 7*6 2 7!)^CDf-^©i^ 
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«Bji2ia i 3 <Dmmm<DBimm i -ctr^ 

*»«i©»K^y^6 2K$iJiiL</cT : -£X hP-:/(I 
^fch^T&Cfro/c^P * ^fI-Sf#H i 4<om&t>v v 9 

4. CASU-f->t/-«Cti&©fif%«FlB©ttiCCBIti 10 
2^6ffi^5n/c^ffiLf r -^«fil^Lrri> hn- 

[oioo] a*, ^ h**p6-i±4fi#&<b'. # 

[0101] *CC V mi 5*J<fcCJfHl 6GC<£9, a«E 

^(D^n 7^^^ = >y?-*- h^oc^r^-r^> 0 20 
bii 5izftm?vy^T~2&i&m-r2>±&<D— 
-rw^>^m hi ettaK^-^Kao— w*s*-r 

[0 1 0 2] HI SCDJ:^ CC % ttB-r-drOKaitt** 

fclBWc. «H^»tt^^^6 2^6e3S«Bir* 
6 2(DT ^-teXtSiin^c £>P ■;^{f-5t<!:T ^ - 

6 2 ^«T4fM«*Wf#«irH D * -/ 5 > * 

HI 5r«3*a**(Dj^£&oTtr>£ D trip 30 
U iSmu-7 i >t/-«!K5ffi»CC0-C*6o 
[0103] aBf->Baitt^5C»4ftI**J 

ii»r*s. «nJWSt3Er»jijB©»tt^ ? 7*6 2 

1 6 CDcfc 5 5C, fflBOMffllfi #i T K * 7* 

6 2&cA;ft3*l&^ f-jr^hP-^ftl,>fcfe ffi 
*7 7?rttlM^tt«i3Q:S. Hi 6&c**<fc5K: 
fS^BSm (U dx ) tt«»«f^6 2K»itSHSr 

n>hn-7f 77*6 
2©fS%BJMtt«*r2 t. d i«c5. 40 

[0104] zvm&'f-z&mtitto^xte. ^-z* 
(t fd > i^ttEttQ^^^oGaswsitreai-r 

ti& 0 Cti4H16rt ba (=t rd +t bid ) <LSl3iO 
/Co S£oT, 3>ha-7f^6 1*55WffiSf-^ 
<DZ4*l/V*toZl5m&te<t!:htc#>. rant****! 

8^^6 2tt, t'-^x hP-^ft#&^^ttB3^6 50 
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f*-** hp-^ft-^ip?^ cftttaB^-^isas© 
mtcLW*. ^>hP-7f 77'6nn hp-^ft-^- 

[0105] J;ot, R*K0*^CC»Lr, p> hP 

**3#B*4*rK:2 t., + 2 t b1d +t P( W«44 
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